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RECISION APPARATUS COMPANY, INC. 


70-31 84th STREET + GLENDALE 27, L. 5., N. Y. 


EXPORT DIVISION: 458 BROADWAY, NEW YORK CITY, U.S.A. CABLES: MORHANEX 
CANADIAN SALES DIVISION: ATLAS RADIO CORP., LTD., 560 KING STREET W., TORONTO 2B. ONTARIO 


MODEL 98 
VACUUM TUBE VOLTMETER 


THe PRECISION MoveL 98 18 A MODERN STREAMLINED, WIDE RANGE VTVM-OHMMETER, SPECIFICALLY ENGINEERED 
FOR ELECTRONIC CIRCUIT CHECKING IN THE LABORATORY, ON THE PRODUCTION LINE AND FOR GENERAL SERVICE- 
MAINTENANCE. 


THe Movet 98 INCORPORATES MANY ADVANCED FEATURES AND FUNCTIONS WHICH ARE THE RESULT OF EXTENSIVE 

STUDY AND INVESTIGATION OF ACTUAL FIELD REQUIREMENTS FOR AN EFFICIENT, RELIABLE AND STABLE ELEC- 

TRONIC VOLT-OHMMETER. OF PARTICULAR NOTE IS THE ESPECIALLY ENGINEERED PEAK-TO-PEAK VOLTAGE TEST- 
(ING FUNCTION WHICH AFFORDS A NEW HIGH IN PP READING ACCURACY OF PULSED WAVE-FORMS AS ENCOUNTERED 
IN TV AND SIMILAR APPLICATIONS. 


RANGES, SPECIFICATIONS AND SPECIAL FEATURES 
6 TRUE_ZERO-CENTER DC _VTVM RANGES: 
3 MEGOHMS INPUT RESISTANCE 
6V +lav +60V +300V +1200V 
6 LEFT-HAND-ZERO (+) POSITIVE DC VTVM RANGES 
SSS 

CONSTANT 134 MEGDHNS INPUT RESISTANCE 

+1.2V aAv £12V +60V +300V +1200V 
6 LEFT-HAND-ZERO (~-) NEGATIVE DC VTVM RANGES: 

CONSTANT [35 MEGDHMS INPUT RESISTANCE 


+! .2V 


-1.V0 -8V0 1B. -300V.—Ss- 1 200 
6 HIGH IMPEDANCE AC RMS VTVM RANGES; 
| .2v 6V 1ov 60V 300V 1200V 


INPUT CHARACTERISTICS: Up to 60V Rance: 3 MeGonms 90 mnF 
300V Rance: | Meconm 7O MMF 
1200V Rance: 4 Mecoums 60 wMF 

6 HIGH IMPEDANCE AC PEAK~to-PEAK VTVM RANGES: 


3.2 \6v 32 160V 800v 3200V 
INPUT CHARACTERISTICS: Up to t60V Rance: 6 Megouns gO MMF 
800V Range: | ME@oHM 70 MMF 
3200V RanGe: 4 Meconms 60 mur 
6 ELECTRONIC OHMMETER RANGES: (10 Onms Center Scace)s 
Rx | Rx 100 Rx IK Rx 10K Rx | OOK Rxl Mecoum 
8 DC CURRENT RANGES: 
23Ma 1 .2Ma 6Ma . 30Ma . 120Ma.  600Ma. 1.2 Amps 12 Amps 
5 SPECIAL HIGH FREQUENCY AC RMS VTVM PROBE RANGES: 


1.2v 6V \2v 60V 300V 


FREQUENCY RESPONSE GODD To 300 MEGACYLES. EFFECTIVE INPUT CAPACITY 
APPROXIMATELY 5 MMF. (REQUIRES OPTIONAL PRECISION RF-I0A HF Prose). 


6 Dp RANGES: 


~20 To +63 DB IN 6 DVERLAPPING STEPS. 


ONE UNIVERSAL COAXIAL CABLE wit proBe SERVES ALL AC VTVM, DC VTVM AND DHMMETER FUNCTIONS OTHER 
THAN HF FUNCTION. TEST LEADS PROVIDED FDR DC CURRENT MEASUREMENT, 


TRUE ZERO CENTER DC VTVM PROVIDES IN ONE OPERATION, BOTH MAGNITUDE AND POLARITY OF VOLTAGE, 
WITHOUT REVERSAL OF TEST PRODS, lbEAL FoR FM pDIScRIMINATOR ADJUSTMENTS, SIAS MEASURENENTS AND 


"BLIND TESTS" WHERE POLARITY AND VOLTAGE ARE UNKNOWN. 
HIGH SENSITIVITY, FULL-BRIDGE VTVM circuit AFFORDS UTMOST RELIABILITY AND ACCURACY. 


DUO-BALANCED, ELECTRONIC-BRIDGE OHMMETER prRovIDES INDEPENDENT END ofr SCALE ELECTRICAL ADJUST- 
MENTS. THIS HELPS ASSURE HIGHEST ACCURACY THROUGHOUT ENTIRE SCALE LENGTH, 


* 
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SPECIAL HIGH IMPEDANCE PEAK-Tro-PEAK CIRCUIT DESIGN PROVIDES OPTIMUM ACCURACY OF READINGS OF 


NARROW PULSE-TYPE WAVEFORMS. 


PEAK-To-PEAK "“ReE-ser" SWITCH POSITION FOR RAPIO "ZERO" RETURM DF SPECIAL ELECTRONICALLY DAMPED 
TEST CIRCUIT. 


a 


VOLTAGE REGULATION OF ALL ZERO-CENTER VTIVM RANGES ASSURES READING STABILITY NOT ASSOCIATED WITH 
USUAL "ARBITRARY" ZERO CENTER VIVM'S. 


FULL VISION 7" RUGGED PACE METER: 200 MICROANPERES SENSITIVITY, 2% accuracy. DousLe-sewELeo 
D'ARSONVAL MOVEMENT. MANUFACTURED BY PRECISION'S OWN MODERN METER PLANT. 


Yres. 


EACH INSTRUMENT INDIVIDUALLY TESTED AND CALIBRATED AGAINST LABORATORY STANDARDS FOR STRICT AD~ 


HERENCE TO SPECIFIED TOLERANCES. 


Tue Move 98 VTVM HAS BEEN CAREFULLY AND RUGGEOLY DESIGNED TO PROVIDE LONG~LIVED, TROUBLE~FREE 
PERFORMANCE. REASONABLE CARE IN THE USE AND APPLICATION OF THES INSTRUMENT WILL ASSURE THE HIGH 
ACCURACY AND DEPENDABILITY THAT 1S OESIGNED AND BUILT INTO ALL PRECISION Test Equipment. 


Tue VTVM Circuit OF THE MODEL 98 PROVIDES AUTOMATIC, ELECTRONIC PROTECTION TD THE METER-NOVEMENT 
INASNUCH AS THE BRIOGE-CIRCUIT LIMITS THE MAXINUM ANOUNT OF CURRENT WHICH CAN BE DELIVERED TO 


- pe aanee rPeec emerrar:rn: Pe rr uPren AVPnmnt AAR aur mia aa 
THE METER-MOVEMENT. THE MooEL 96 1S THEREFORE MUCH CESS SUSCEPTIBLE TD NETER OVERLOAD ANDO BURN 


RN= 
OUT AS COMPARED TO NON-ELECTRONIC TYPE VOLT~OHMMETERS. NEVERTHELESS, IT 1S ALWAYS GOOD INSTRU-~ 
NENT PRACTICE TO OBSERVE THE FOLLOWING PRECAUTION WHEN USING ANY MULTI-RANGE VOLTMETERS~ 


"BEFORE ATTEMPTING TO MEASURE ANY UNKNOWN VALUE OF VOLTAGE, FIRST SET TNE RANGE SELECTOR 
SWITCH TO THE HIGHEST VOLTAGE RANGE. THEN APPLY THE UNKNOWN VOLTAGE. REDUCE THE RANGE 

SELECTOR SWITCH SETTING, ONE RANGE AT A TIME, UNTIL THE PROPER RANGE !S SELECTED AS WILL 

PROVIDE A GOOD OEFLECTION OF THE METER." 


THIS INSTRUCTION MANUAL IS INTENDED TO EXPLICITLY DETAIL ALL OPERATING FUNCTIONS OF THE MovEeL 98. 
IT 1S STRONGLY SUGGESTEO THEREFORE THAT THE OPERATOR CAREFULLY READ THE COMPLETE NANUAL BEFORE 


ACTUALLY APPLYING THE INSTRUMENT TO CIRCUIT TESTING. 


FUNCTIONS OF PANEL COMPONENTS 


"ZERO ADJ." CONTROL: PERMITS ELECTRICAL ZERO ADJUSTMENT OF ALL ELecrronic runctions. (DC 
CURRENT IS A NON-ELECTRONIC FUNCTION.) (MECHANICAL ZERO ADJUSTMENT DF ALL FUNCTIONS, WITH POWER 
"OFF", 1S MADE USING TNE BAKELITE SCREW-HEAD IN THE LOWER CENTER OF THE METER CASE. 


"OHMS ADJ." CONTROL: PERMITS ELECTRICAL ADJUSTMENT AT INFINITY (©) WARK ON ALL"OHMS"” RANGES. 


FUNCTION SWITCH (Lerr HANo Sioe): PrRoviDES FOR SIMPLE ANDO DISTINCT SELECTION OF THE DESIRED 
INSTRUMENT FUNCTION. 


RANGE SWITCH (Cenrer): Setects ALL INSTRUMENT RANGES EXCEPT 1.2A ANd 12A, 
EACH POSITION OF THE SWITCH SERVES A MULTIPLE PURPOSE DEPENDENT UPON THE SETTING OF THE FUNCTION 


CUreea 
owiTcH. 


LINE SWITCH (Rigur HAND Stoe) , 
"OFF" Position; Power tS off. DC CuRRENT CAN BE NEASURED, BUT ALL OTHER FUNCTIONS ARE 
INOPERATIVE. 


a ers are te et Stam mee Fee ee To DEMT Abe URDpe BL TPE 
"ON" Positions Pow&r iS OWN. ALL FUNCTIONS LINLLUDING oC CURRENTJARE UPERATIVE. 


"OHMS CHECK, P=-P Reser" Position: WITH THE INSTRUMENT SET UP TO MEASURE OHMS, THIS SWITCH 
POSITION CHECKS THE ZERO OHNS SETTING WITHOUT THE NECESSITY OF SHORTING THE VTVM PrRoBEeE LEADS. 


WITH THE INSTRUMENT SET UP TO READ AC PEAK~TO~PEAK VOLTS THIS POSITION NAY BE USED BY THE 
OPERATOR TO SPEEDO UP THE RETURN OF THE POINTER TO ZERO AFTER A MEASUREMENT !1S MADE. 


"VTVM-OHMS" PANEL CONNECTOR (Lower Lert): SINGLE POLE CONNECTOR FoR PRECISION AC-DC VTVM PROBE 
SUPPLIEO WITH INSTRUNENT. USED FOR ALL FuncTrions EXCEPT DC CURRENT ano HF Prose resrs. 


"HF PROBE" CONNECTOR (Lower Rigur): 2 POLE CONNECTOR FOR USE WITH OPTIONAL PRECISION RF-IOA 
High FREQUENCY PROBE WHEN THE FuncTion SwircH 18 SET TO "HF PROBE” posrriom 


DC CURRENT JACKS (Lowe 


ee toneaurlt an 
wee Aad WwWYURRGRT Vr 


» 7 


e with STAMODARO TEST LEADS SUPPLIED WITH INSTRUNENT. 
oJ 


ca 
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SET UP PROCEDURE 


To eEwPLoY THE ELECTRONIC FuNcTIONS oF THe Mooen 98, THE LINE PLUG MUST BE CONNECTED TO 
A 110-120 vott 50-60 cycues AC source. (NEVER CONNECT THE 98 TO ANY OTHER POWER SOURCE 
UNLESS 1T HAS BEEN SPECIFICALLY SUPPLIED AND IDENTIFIED FOR ANOTHER VOLTAGE AND/OR 
FREQUENCY.) ro 


Set tue Mooet 98 IN THE POSITION YOU PREFER. CHECK THE MECHANICAL ZERO SETTING OF THE 
NETER POINTER WITH THE LINE SwitcH iN THE "OFF positrion. IF THE POINTER DOES NOT LINE 


UP WITH THE LEFT HAND ZERO CALIBRATIONS, RE-SET !T BY ROTATING THE BAKELITE SCREW HEAD 
ON THE METER CASE. 
RoraTte THe Line Switcu Tro THE “ON® POSITION. ALLOW A WARM-UP PERIOD OF APPROXIMATELY 


3 MINUTES. 


NOTE: Twe DC CURRENT FACILITIES OF THE 9&3 ARE INDEPENDENT OF THE VIVM 
FUNCTIONS OF THE INSTRUMENT AND CAN BE USED WITH THE POWER TO THE 
98 "ON "or "OFF", 


1. ZERO CENTER DC VOLTS 


Ser tHe Suroe Switcu or THe AC-DC Prose ro "DC" PosiTiON. 
Ser tHe Funcrion SwircyH ro "ZERO CENTER" position. 
SELECT THE DESIRED RANGE ON THE RANGE SwiITCH. 


NOTE: IT 1S ALWAYS GOOD PRACTICE TO SET THE RANGE SWITCH TO THE HIGHEST 
RANGE FIRST WHEN AN UNKNOWN VOLTAGE 1S TO BE MEASURED THEN REDUCE 


° 
THE RANGE SELECTOR A RANGE AT A TIME UNTIL SATISFACTORY DEFLE 


1S OBTAINED. 


i) 
fa | 
> 
14 


" 
" 


WiTH THE PROBE'S ALLIGATOR CLIP TEMPORARILY SHORTED TD THE PROBE TIP, TURN THE 
CowTROL TO SET THE METER POINTER TO THE LARGE ZERO IN THE MIDDLE OF THE BuuE "ZE 
DC" arc. DrsconNecT CLIP FROM TIP. 


aN 
io 
ake) 
m 
zr 
= 
m 
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NOTE: WHEN THE ALLIGATOR CLIP 1S DISCONNECTED FROM THE PROBE TIP, THE METER 
POINTER NAY DEFLECT A BIT FROM THE TRUE CENTER SETTING. THIS SHIFT (iF IT 
occurs) 1S ATTRIBUTABLE TO MINUTE GRID CURRENT FLOWING IN THE HIGH INPUT 
RESISTANCE AND WILL NOT AFFECT THE ACCURACY OF THE VOLTAGE READINGS. 


ATTACH THE ALLIGATOR CLIP TO ONE TERMINAL OF THE CIRCUIT UNDER TEST (USUALLY TO GROUND 
OR CHASSIS). ToucH THE PROBE TIP TO THE OTHER TERMINAL OF THE CIRCUIT. THE METER WILL 
INSTANTLY INDICATE BOTH MAGNITUDE AND POLARITY OF THE VOLTAGE. READINGS TO THE LEFT OF 
ZERO CENTER are NEGATIVE, To THe rigut of ZERO CENTER, POSITIVE. 


CAUTION: DO NOT CONNECT THE NETAL ALLIGATOR CLIP TO ANY HIGH VOLTAGE POINTS WHILE 
THERE !S POWER OWN IN THE CIRCUIT BEING MEASURED. Su POWER OFF IN THE 
Ne be 


CIRCUIT BEING MEASURED BEFORE COMMECTING Of DISCON @TME CLIP FROM ANY 


? 
VOR COINS WEA SURE UY SCerurn VURNwewi owe VR YES we CNS Tee Veer FR ve “ 


HIGH VOLTAGE POINTS. 
Reao ALL Zero Cenrer DC Votraces on THe Biue "ZERO CENTER DC" arc AS FOLLOWS: 


O ro £1.2V DC, READ ON THE 12 scaLe AND DIVIDE By 10 

OQ to t6V DC, Read on THE 60 scale aNo DIVIDE By 10 
Oto t12V DC, Read DtRECTLY on [2 Scace 

O ro £60V DC, Read DIRECTLY on. 60 scaLe 

O to +300V DC, read DIRECTLY on 300 ScaLe 

O ro £1200V DC, Read ON THE 12 scale ano MULTIPLY By 100 


DA AC VA 
TV Ue OO 


TAKEN ON THE BLACK "DC ano RMS" scates. Use THe "+DC" FUNCTION WHEN THE POLARITY OF THE 
VOLTAGE TO BE MEASURED 1S Positive. Use "~DC" wHEN THE POLARITY 1S EXPECTED TO BE NE- 


GATIVe. (if THE POLARITY IS UNKNOWN, IT 1S WISE TO USE THE ZERO CENTER FUNCTION FIRST} 
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THE Tv-8 PROBE MULTIPLIES ALL LEFT HAND ZERO DC VOLTAGE RANGES OF THE MODEL 98 BY A FACTOR OF 


100. For a 6000 VOLTS RANGE, SET THE RANGE Switcn TO "60V", For A 30,000 RANGE, SET THE RANGE 
Switcu to "300V" With Range Switcu set To "I200V", THE HIGH VOLTAGE PROBE MAY BE USED FOR 
NEASUREHE NTS US TO-BUT Nor exces a ree 60 000 votre. “VOLTAGES ARE REAG AS FOLLOWS’: 
we 
O ro 6000V DC read on 60 scALe ANO MULTIPLY By 100 
O To 30,000V DC READ on 300 scace ANo MULTIPLY By 100 
O to 60,000V DC READ ON 1200 sCALe AND MULTIPLY By 100 
CAUTION: OBsERVE ALL Hi@u VOLTAGE PRECAUTIONS DETAILED IM THE INSTRUCTION BOOK 
CAUTION: OBseRVE ALL Hien Vor E E S$ DE 
ACCOMPANYING SERIES -B High VotTAGE MULTIPLIER PROBE. 
3. RESISTANCE MEASUREMENTS 
Set tHe Skioe Swirrcu of tHe AC-DC Prose ro "AC-Oums" postTioNn. 
SeT THE FuNcTION SwitcH Tro THE "OHMS" posITION. 
Set THE RANGE SwITCH TO THE OESIRED RESISTANCE RANGE. 
a ee a ee ee ee ee RY em ae eer w= ABC CUPS ann tes ae Lee 
WVHORT THE INPUT TU THE UBMME TER OF TURN TNS THE LINE vwWwlits a) wry VNOViN PYUS TEI UN 6 Wikh 
THE Line SwiTCH HELO tN "OHMS CHECK" posiTion, ROTATE THE "ZERO ADJ." KNOB UNTIL THE METER 
POINTER COINCIOES WITH THE ZERO CALIBRATION ON THE "OHMS" SCALE. 
NOTE: Tue "OHMS CHECK" pos!itTION SHORTS THE INPUT TO THE OHNMETER JUST AS THOUGH 
THE PROBE LEADS WERE SHORTED TOGETHER. THEREFORE THE OPERATOR MAY USE THE 
SHORT CHECK SWITCH OR HE MAY SHORT THE PROBE LEAOS TOGETHER, AS HE WISHES. 
Note FURTHER THAT THE "OHMS CHECK" posiTiON HAS A BUILT-IN RETURN SPRING 
WHICH AUTOMATICALLY OPENS THE SHORTED INPUT WHEN RELEASED. 


CAUTION: ALWAYS FIR 


1S TO BE C 
OTHERWISE 


MEASURED. 
TO THE RES 


SPEC |AL_ PRECAUTION: 


UNDER TEST 


ST DISENGAGE AT LEAST ONE END OF THE COMPONENT WHOSE RESISTANCE 
HECKEO FROM THE CIRCUIT BEFORE MAKING RESISTANCE MEASUREMENTS. 
HE CIRCUIT INVOLVED HIGHT VERY WELL SHUNT THE 
THIS WOULD REDUCE THE TRUE READING BY AN AMOUNT PROPORTIONATE 
ISTANCE OF THE INCLUDED SHUNT NETWORK. 


Be SURE THAT ABSOLUTELY NO VOLTAGE 
- THE SUREST METHOD 


TS PRESENT AT THE RESISTANCE 
1S TO COMPLETELY DISCONNECT THE COMPONENT 
INCLUDING GROUNDS. 


UNOER TEST FROM ANY AND ALL SOURCES OF POWER, 


ATTACH THE ALLIGATOR CLIP TO GNE END OF THE COMPONENT TO BE TESTES, APPLY THE PROBE 
THE OTHER END. READ ALL RESISTANCE MEASURENENTS ON THE “OHMS"aRc AS FOLLOWS: 
"RxI™ Rance: READ OHMS SCALE DIRECTLY 
(1000 onms = FULL SCALE3 CENTER SCALE = 10 Onms) 
“Ry i OO" RaNGE: MULTIPLY ALL READINGS BY {00 
(100,000 onNS = FULL SCALE; CENTER SCALE = 1000 oums) 
MRyIK™ RANGE: MULTIPLY ALL READING BY 1000 : 
(1 Me@onm = FULL SCALE} CENTER SCALE = 10,000 oums) 
"RxXLOK" RANGE: MULTIPLY ALL READINGS BY 10,000 . 
(10 WEGOHWS = FULL SCALE: CENTER SCALE = 100,000 ons) 
"Rx IOOK" RANGE: MULTIPLY ALL READINGS By 100,000 
(1O0 Meaoume = cunt etates CemTen efate « 1 Meagus) 
(100 Mecoums FULL SCALES CENTER SCALE 1 Mecoun) 
"Ryl Mee" RANGE: MULTIPLY ALL READINGS BY 1,000,000 
(1000 meacoums = FULL SCALE: CENTER SCALE = 10 Mec oums) 
A SINGLE 1% volT BATTERY (EVEREADY D-99 oR EQUAL) IS EMPLOYED FOR ALL OHMMETER RANGES. 
STANDARD FLASHLIGHT CELL (EVEREADY 950 OR EQUAL) CAN BE USEO iN PLACE OF THE D-99 céLL. How- 
EVER LONGER USEFUL LIFE IS TO BE EXPECTED FRON THE D-99. 


A 


THE OWMMETER BATTERY SHOULD BE REPLACED WHENEVER FULL SCALE (CO ) DEFLECTION CANNOT BE OB- 
TAINED WITH THE TEST LEADS OPEN AND wiTH "OHMS ADJ." CONTROL ROTATED FULLY TO THE RIGHT. 


NOTE: THe OWMNETER CIRCUIT CONNECTIONS ARE SUCH THAT THE PROBE TIP 
POSITIVES THE ALLIGATOR CLIP POLARITY, NEGATIVE. 

Patria. t= te aman eg ae ae ee ee ae ak oe Perera ee ae Sing teat a ae ee eh a 

WAU LUNG tf iS GUUD FPRALTICE FTO MAKE SURE THAT FHE PROBE 


TOGETHER AFTER USING THE OHMS FUNCTION, 
DRAWN FROM THE BATTERY. 
"OHMS" POSITION. 


LEADS ARE NOT LEFT SHORTED 
OTHERWISE CONTINUOUS CURRENT WOULD BE 
THiS APPLIES ONLY WHEN THE FUNCTION SwITCH 


1S IN THE 
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AC gas VOLTAGE MEASUREMENTS 
Aut AC RMS VOLTAGE MEASUREMENTS ARE MADE UTILIZING A BUILTIN HIGH IMPEDANCE POSITIVE~PEAK~ 
RESPONSE SHUNT DIODE CIRCUIT. 
NOTE: Att AC rus. SCAtE READINGS ARE IN TERMS OF RMS OF SINUSOIDAL VOLTAGE. 
ACCURACY ANS RESPONSE SPECIE ECATIOCNS QO NOT APPLY WHEN NON-SINUSOIDAL VOLTAGES 
ARE MEASURED. 


Set THe Supe Switcu of tHe AC-D0C Prose to *AC-GHMS*® posiTION. 
Set tHe Function Switcn to "AC VOLTS RMS" position. 
SELECT THE DESIRED VOLTAGE RANGE ON THE RANGE swiTCH. 


SHORT THE PROBE TIP TO ALLIGATOR CLIP AND ROTATE THE "ZERO ADJ." KNOB UNTIL THE NETER 
POINTER COINCIDES WITH ZERO CALIBRATION ON THE BLACK "DC AND RMS" SCALE. 


REMOVE SHORT AND READ AC RMS MEASUREMENTS ON THE BLack "DC AND RMS" orn tHe "1 .2¥ RMS" sca 
AS FOLLOWS? 


- 1.2V RMS, reao DIRECTLY on rue SPECIAL "1.2V RMS" scate. 
- 6V RMS, READ ON THE 60 scaLe, AND DIVIDE by 10. 
12V RMS, READ DIRECTLY on rue 12 scate. 


~- 60V RMS, reao DIRECTLY on tHe 60 scale. 


9AAqgaY mmc see MIinerr ris 
~ 3O0OV nMOS, REA 


VINRCUILY ON 


AD cerning 
DYY SCALE. 


D 4 
~ [200V RMS, READ ON THE 12 sCate, ANDO MULTIPLY By (00. 


o0oO000 0 
i 


AC Peak-to-Peax VOLTAGE MEASUREMENTS 


THE HIGH INPUT IMPEDANCE PEAK-TO-PEAK 0U0-DIODE CIRCUIT OF THE MODEL 93 1S FOLLOWED BY A 
SPECIAL MINIMUM~LOAD DIVIDER OUTPUT CIRCUIT. THIS OVERALL CIRCUIT PRODUCES VOLTAGE READINGS 
_OF NARROW PULSE~TYPE WAVEFORMS WITH AN ACCURACY HERETOFORE UNOBTAINABLE 1N COMMERCIAL VIVM's, 
(A CALIBRATED OSCILLOSCOPE 1S EvEN MORE ACCURATE, IN MEASURING PEAK~TO-PEAK VOLTAGES OF VERY 
NARROW PULSE, SLOW REPETITION RATE WAVEFORMS.) 


Set tHe Stioe Switcn on THe AC-DC Prose to "AC-OHMS" posi TION. 
Set THE Functiow Switcu to "AC VOLTS P-P." 
SELECT THE DESIRED VOLTAGE RANGE OM THE RANGE SwiTCH. 


SHORT THE PROBE TiP AND ALLIGATOR CLIP TOGETHER, AND ROTATE THE "ZERO ADJ." KNOB UNTIL THE 
METER POINTER COINCIDES WiTH THE LEFT-HAND ZERO CALIBRATIONS. ; 


REMOVE THE SHORT AND READ AC PEAK~ro-PEAK MEASURENENTS ON THE RED PEAK~T0-PEAK SCALES OR 


THE SPECIAL "3 .2V P-P#" SCALE, AS FOLLOWS: ~ 


O ~ 3.2V P-P, Reap DIRECTLY ow tHe Special "3.2V P-P™ scate. 
- 16¥ P-P, pean DIRECTLY om + c 


ere Fee 


o 


e 124 DLp 
—E t6V P= 


QO - 32V P-P, Reap DIRECTLY on tHe 32V P-P scate. 
O - I60V P-P, READ ON THE 16V P=P SCALE ano MULTIPLY By 10. 
O - 800V P-P, READ DIRECTLY on tHe 800V P~P scaLe. 


© - 3200V P-P, READ ON THE 32V P-~P scaLe ano MULTIPLY By 100. 


Tue speciat P-P circuit or tue 98 creates A LONG TINE CONSTANT NETWORK WHICH LEADS TO A sLOw 
ZERO-RETURM OF THE METER POINTER AFTER A READING 1S TAKEN. THE "P-pP RESET" POSITION OF THE 
Line SwiTCH PERMITS THE OPERATOR TO RETURN THE POINTER TO ZERO MORE RAPIDLY, If DESIRED. 


AFTER A MEASUREWENT iS MADE. 


NOTE: IF THE LINE SWITCH IS HELD IN "P-P RESET" POSITION, THE METER POIMTE 


Vat 


i-3 
TRAVEL BELOW (TO THE LEFT) OF ZERO. THIS OCCURRENCE 1S TO BE IGNORED 


INASNUCH AS THE POINTER RETURNS TO ITS PROPER POSITION W 
HEN THE 3p, 
RETURN "P-P RESET" switcw 1s RELEASED . wa 


HF PROBE TESTS 


Tue Move 98 VTVM, WHEN USED WITH ACCESSORY PRECISION MopvEL RF~I0A Hicu FREQUENCY PROBE 
BECOMES A GENERAL PURPOSE HIGH FREQUENCY VOLTMETER. THE BUILT-IN AC RMS FACILITIES OF THE 
98 ARE USEFUL iNTO AND BEYOND THE AUDIO SPECTRUM. THe RF-IOA EXTENDS THE USEFULNESS OF 
THE 90 UP INTO THE VIDEO AND RADIO FREQUENCY SPECTRA. 
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NOTE: ALL VOLTAGE READINGS TAKEN WITH THE RF-IOA PROBE ARE IN TERMS OF RMS OF 
SINUSOIDAL VOLTAGE. 


To use tue RF-10A PROCEED AS FOLLOWS? 

Connect THe RF-IOA Prose To THE "HF PROBE" connecTor of THE 98 ANO ALLOW THE USUAL 

‘3.°MINUTES WARM-UP PERIOD. 

Set THE FuncTrion Switcw To "HF PROBE" pos!iTion. 

Ser tHe RANGE SWITCH TO THE DESIRED VOLTAGE RANGE. 

NOTE: Do NOT APPLY MORE THAN 300 voL_ts RMS to THE RF-10A Prose. 

Sort THe RF-!0A Prose TIP AND ALLIGATOR CLIP TOGETHER AND ROTATE THE "ZERO ADJ." xuos 
UNTIL THE METER POINTER COINCIDES WITH THE ZERO ON THE BLACK "DC ano RMS" scale. 


REMOVE THE TEMPORARY SHORT ANO READ HF VOLTS ON THE BLACK "DC AND RMS", AND SPECIAL 
"T.2V RMS" SCALES AS FOLLOWS: = 


O - 1.2V RMS, reao DIRECTLY on THe specitat “[.2V RMS" scale. 
O - 6V RMS, Read on 60 scare ano DIVIDE sy 10. 
- I&V RMS, reao DIRECTLY on [2 scale. 
60V RMS, READ DIRECTLY on 60 scaLe. 


300V RMS, READ DIRECTLY on 300 scALe. 


o Oo 90 
i 


S NOT AN ELECTRONIC FUNCTION, I.E., 1S NOT NEASURED 
i RIDGE CIRCUIT, BUT 1S RELATED DIRECTLY TO THE IN- 

DICATING METER. THE METER IS THEREFORE QUITE SUSCEPTIBLE TO BURNOUT AND DAMAGE 

RESULTING FRON ACCIDENTAL CURRENT OVERLOADS. THEREFORE, WHEN MEASURING CURRENTS 


OR UNKNOWN VALUE IT IS ADVISABLE TO EMPLOY A HIGH CURRENT RANGE FIRST, 


D.C. Current MAY BE MEASURED WITH THE LINE SWITCH IN THE "OFF" or "ON" POSITION, AS FOLLOWS: 


INSERT ONE END OF THE RED AND BLACK TIP-JACK TEST LEADS INTO THE "+" AND "-" PIN 
tafewe 


Set THE FUNCTION Switch in "DC CURRENT" posiTion. 
Set tHe RANGE SWITCH TO THE DESIRED CURRENT RANGE. 


(GENERAL NOTE: A CURRENT~INDICATING METER OR INSTRUMENT IS ALWAYS CONNECTED IN SERIES 
WITH THE CIRCUIT IN WHICH THE MEASUREMENT 1S TO BE NADE.) 


PLACE THE OTHER END OF THE TEST LEADS IN SERIES wiTw CIRCUIT BEING MEASURED. 


Reao D.C. CurRRENT ON THE GLACK "DC aNo RMS" SCALE AS FOLLOWS: - 


~ .3MA, READ ON 300 scaLe ANO DIVIDE By 1000, 


0 
QO ~ |.2MA, ReaD on 12 scace ano DIVIDE sy [0, 
QO - GMA, ~~ READ on 60 SCALE AND DIVIDE By [0. 
0 


- 30MA, READ ON 300 scace ANO DIVIDE By 10. 


Yayo 


s\e 


=- [O0MA eean 
TOW, REA 


© - 600MA, READ OW 60 scale ANo MULTIPLY sy 10. 
O ~ |.2AMpS, READ ON I2 sCALE AND DIVIDE sy 10 
O - [2Ames, ReaD DIRECTLY on 12 scace. 


NOTE: Both tne 1.2 Amps AND I2 AMPS RANGES ARE ONLY AVATLABLE THRU USE OF THE 
INDICATED SPECIAL JACKS TO THE RIGHT OF THE "(-)" awo "(+)" TrP Jacks. 
THE NEGATIVE TEST LEAD 1S INSERTED INTO THE "(=)" JACK AND THE POSITIVE 
TEST LEAD INTO EITHER THE "1,2A" on "12A" Jack AS DESIRED. THE RANGE 
Case ere eee ta LOAN anes es wry ee eve ou 
wa rvoli aor t wr 


ry 
owiTCH iS SET TS Ove ton WH 


BE EMPLOYEO. 
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iONs WHEN USING THE “I2A" RANGE, NEVER REMOVE THE 
PIN JACKS WHILE CURRENT IS FLOWING THROUGH THE CIRCUIT, FAILURE 

TO OBSERVE THIS CAUTION MAY RESULT IN ARCING AT THE PIN WHEN BEING 
REMOVED, AND THOUGH IT WOULD NOT INJURE THE METER, THE JACK MIGHT 


GRADUALLY CHAR. 


eG ape 
ES ARC r 


Tue Bottom DB SCALE 1S SPECIAL LOW RANGE, COVERING FROM -20 To +3 DB AND IS DIRECTLY 
RELATED ONLY TO THE “i RMS” arc. To USE THIS LOW D&S RANGE, SET THE MobEL JO _ UP 
EXACTLY AS FOR THE "I .eV AC rms" raNGE. Read DB VALUES DIRECTLY ON THIS BOTTOM DB ARC. 


A 
2cV 


Tre Top DB SCALE RELATES TO ALL THE AC RMS RANGES ABOvE |.2¥V RMS AND COVERS THE RANGES 
~(0 To +63 De. THIS ARC WOULD USUALLY BE USED WHEN DB VALUES ABOVE THE VALUES OF THE 
LOW BOTTOM SCALE ARE TO BE ENCOUNTERED. 


Use THIS Top -10 To +17 DB SCALE AS FOLLOWS: 


Rance Switcu Abo TO THE De RANGE 
SETTING -10 to +17 DB SCALE Becomes 
év ) -(0 To +17 De 
ia +6 ~4 to +23 De 
60V +20 +10 To +37 Ds 
300V +34 +24 To +51 De 
| 200V +46 +36 To +63 De 


NOTE: Tue above DB READINGS ARE BASED ON A ZERD REFERENCE LEVEL OF ZERO 
DB = | Miteiwatr at 600 oums on .7746 vort across 600 onms. Rerer 
TO DECIBEL CHART AT THE ENO OF THIS MANUAL FOR INTERPRETATION OF 
DB READINGS IN TERMS OF VOLTAGE RATIOS. 


* * * * * 


CURRENT MEASUREMENTS OF LEAKAGE IN ELECTROLYTIC CONDENSERS 


THE LEAKAGE IN AN ELECTROLYTIC 1S MEASURED IN TERMS OF D.C, CURRENT (MA. PER MICROFARAD) 
FLOWING THROUGH THE CONOENSER, WHEN RATED D.C. VoLTAGE IS APPLIED, 


ALL ELECTROLYTIC CONDENSERS CONTAIN AN INHERENT CURRENT LEAKAGE. However, (F LEAKAGE 
ABOVE AN ALLOWABLE AMOUNT IS PRESENT, IT CAN THEN BE TERMED AS POOR. ALLOWABLE CURRENT 
LEAKAGE iS DEPENDENT UPDN SUCH FACTORS AS AGE AND MANUFACTURERS! SPECIFICATIONS OF A 
CONDENSER, DESIGN OF POWER UNIT, FILTER SYSTEM AND RECTIFIER TUBE OF THE CIRCUIT IN 

WHICH THE CONDENSER 1S INCORPORATED. IN GENERAL, CONSIDERING AN & MFD. CONOENSER THAT 
HAS BEEN IN USE (RaATEO AT 450 VOLTS) THE MAXIMUM ALLOWABLE LEAKGE IS APPROXIMATELY .5 MA, 
PER MICROFARAD OR 1} MA.j TOTAL. 


THE FOLLOWING WILL SERVE AS A BASIS FOR COMPUTING APPROXIMATE ALLOWABLE LEAKAGES? 


a) For CONDENSER RATED AT 300 VOLTS OR MORE, LEAKAGE DF APPROXIMATELY .5 MA PER 
NICROFARAD IS PERMISSIBLE, 


8) FOR CONDENSERS RATED BETWEEN 100 TD 275 VOLTS, PERNISSIBLE LEAKAGE 1S APPROXIMATELY. 
«2 MA PER MICROFARAD. 


Cc) FoR CONDENSERS RATED BELOW [CO VOLTS, PERMISSIBLE LEAKAGE IS APPROXIMATELY «| MA 
PER MICRDFARAD. 


CAUTION: WHEN OBTAINING ELECTROLYTIC LEAKAGE MEASUREMENTS, HIGH VOLTAGE {S 
EMPLOYED. IT 1S THEREFORE EXTREMELY IMPORTANT THAT THE FOLLOWING 


Pe Pate oT eet rag ital. % earse oe re A ene me 


INSTRUCTIONS BE ADHERED TO imMPLICiTLY TO PREVENT DAMAGE TO METER. 


PROCEDURE : 


WITH CONDENSER DISCONNECTED FROM THE CiRCuIT, CHECK CONDENSER FOR SHORT WITH OHMMETER USING 
THE RxIK oums RANGE. POLARITIES MUST BE OBSERVED. Tue ALLIGATOR CLIP of THE AC-DC Prone 


1S CONNECTED TO OUTSIDE CAN OR NEGATIVE TERMINAL OF CONDENSER AND THE TIP OF TNE PROBE 15 
CONNECTED TO THE ANODE (positive) TERMINAL OF CONDENSER. A DECIDED LOW RESISTANCE READING 


OF THE GUMMETER IMSICATES THAT TH 


FURTHER TESTING. 


Follett: tot a ot - ee eee eee ros CUA AN mr er tefeeer 20 Ae tee 


ROICATES THAT THE CONDENSER iS SHORTED AND SHOULD BE REJECTED Wi THOUT 


Ss 2 
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WHEN AN ELECTROLYTIC INCORPORATED IN AN ACTUAL ITEM OF EQUIPMENT ts To Be TeEsTeED, 


THE NECESSARY RATED VOL 
ARE MADE FOR "FORMING" 
TESTED FOR SHORT. 


TAGE IS AUTOMATICALLY APPLIED AND THE FOLLOWING CONNECTIONS 
AND MEASURING THE CURRENT LEAKAGE, AFTER BEING (ounNETER) 


1. Set tHe Funcrion S€tecror switcu Tro "DC Current" POSITION AND ROTATE THE 
"RANGE SELECTOR" to THe "600 MA" position. 


TRANS et ach 


2. . REMOVE LEAD FROM (POSITIVE) ANODE TERMINAL OF CONDENSER ANO CONNECT THIS LEAD 


TO THE positive (+) 
(WHERE VOLTAGE APPL 


WMA" Tie JACK WITH & PROPER LIMITING RESISTOR IN SERIES. 
1EO TO CONDENSER IS ABOVE 100 VOLTS THE LIMITING RESISTOR 


SHOULD BE APPROXIMATELY [O00 OHMS. WHEN THE APPLIED VOLTAGE IS BELOw 100 vo_ts, 


3. Connect THe NEGATIVE (~) "MA" PIN JACK TO THE (POSITIVE) ANODE TERMINAL OF 


CONDENSER. (FROM T 


LIKI TING RESISTOR, 


CONNECTION.) 


4. AFTER SERIES CONNEC 
CHECKEO. THE METER 


HE ABOVE CONNECTIONS, IT CAN GE SEEN THAT THE "MA" TIP JACKS 
CONDENSER TERMINALS AND THE VOLTAGE SOURCE ARE IN SERIES 


TIONS ARE MADE, TURN ON THE SWITCH OF THE SET OR CHASSIS BEING 
POINTER WILL NOW DEFLECT TO NEAR FULL SCALE AND THEN GRADUALLY 


RECEDE TO THE ZERO MARK OR NEAR ZERO, AFTER THE EXPIRATION OF ABOUT THREE MimuTes, 


THIS PROCEDURE IS KNOWN AS "FORMING" THE CONDENSER. 


NOTE: A STEAOY METER POINTER INDICATION WITHOUT RECEDING TO OR NEAR ZERO 
(AFTER FORMING PROCESS) INDICATES A SHORTED OR LEAKY ELECTROLYTIC 
AND SHOULD BE REJECTED WITHOUT FURTHER TESTING. 


5. AFTER "FORNING", SH 
DENSER UNDER TEST D 
SET RANGE SELECTOR 
ON 30 MA SCALE, ETC 


BASIS NOTED PREVIOU 


CAUTION: AFTER THI 
TEST LEAD 
SLAMMING 


To TEST ELECTROLYTIC CO 
POWER SUPPLY IS NECESSA 
APPLICATION FOR THE VAR 
SAME TESTING PROCEDURE 

SERIES CONNECTIONSS 


a) SELECT VOLTAGE 
CONDENSER TO BE 


8) CONNECT PosITIV 
wiTH A 1000 oun 
VOLTS. IF poTE 


c) CoNNecT Nee@atiy 
OF CONOENSER. 


E) REFER TO PARAGR 


* 


UALITATIVE PAPER CONDENSE 


5G 


ry A rate me iY u 
a en ray 


THE INSULATION RESISTAN 
iN MEGOHN-MICROFARADS. 

50 MEGOHNS. FURTHERMO 
VOLTAGE RATINGS IS INVE 
WILL HAVE TEN TIMES THE 
OHNS. IT THEREFORE CAN 
THE MODEL 90 HIGH RANGE 
THE CAPACITY IS SMALLER 


ORT OUT THE LIMITING RESISTOR AND REAO CURRENT LEAKAGE OF CON- 
IRECTLY ON THE 120 MA SCALE. IF METER READING !1S"UNDER 320 MA, 
TO THE "30 MA" POSITION FOR A BETER METER INDICATION AND READ 
(For COMPUTATION OF PERMISSIBLE CONDENSER LEAKAGE, REFER TO 


S TEST IS COMPLETED, ALWAY FIRST DISCONNECT THE NEGATIVE 
FROM CIRCUIT BEFORE TURNING OFF POWER SUPPLY TO PREVENT 
OF NETER POINTER OUE TO DISCHARGE OF CONDENSER UNDER TEST. 


NOENSERS NOT INCORPORATED IN A SET OR CHASSIS, aN EXTERNAL D.C. 
RY, PREFERABLY ONE THAT ENPLOYS VARIOUS VOLTAGE TAPS SUITABLE TO 
tous D.C. VOLTAGE CONDENSER RATINGS. IN THIS CASE, ADHERE TO THE 
AS NOTED ABOVE, IN PARAGRAPHS I, 4} AND 5, BUT MAKING THE FOLLOWING 


TAP OF D.C. POWER SUPPLY APPROXIMATING THE RATED VOLTAGE OF 
TESTED. 


E POTENTIAL OF POWER SUPPLY TO THE POsITive (+) "MA" Tip Jack 
LIMITING RESISTOR IN SERIES IF APPLIED POTENTIAL tS ABOveE 100 


E POTENTIA 
ative (-) "MA" Tie sack To THE (POSITIVE) ANODE TERMINAL OF 


apus |, 4 AND 5, FOR OBTAINING CURRENT LEAKAGE MEASURENENTS. 


R TESTS: UV 
CE OR PERMISSIBLE LEAKAGE OF PAPER ANO MICA CONDENSERS IS EXPRESSED 
A G00D i MFO. CONDENSER WILL HAVE AN INSULATION OF APPROXIMATELY 

RE, INSULATION RESISTANCE OF PAPER AND MICA CONDENSERS OF SIMILAR 
RSELY PROPORTIONAL TO ITS CAPACITY, SO THAT 4 @Q00 .1 MFO CONDENSER 
INSULATION RESISTANCE OF A SIMILAR I MFO. CONDENSER, OR 4500 weo- 
SE READILY SEEN THAT IT WOULD NOT BE ENTIRELY ACCURATE TO USE EVEN 
OUMMETER FOR MEASURING LEAKAGES iN PAPER OR MICA CONDENSERS WHEN 


THAN .I MFO. 


MODEL 98(4-55)9 Pace 9 


THE METHOD TO BE DESCRIBED, A HIGH D.C 
£ 7 


@ow:re rue eanneee DC Vatra mane 
PROPE 


AL (S APPLIEO TO THE CONDENSER IN 
WE THER OR 


S wits The Ro verve. VOLTS RANGE NOT if HAS LOW iNSULAW~ 


TION RESISTANCE OR ABNORNAL LEAKAGE, 


THE NECESSARY D.C. POTENTIAL CAN BE OBTAINED FROM AN EXTERNAL HIGH VOLTAGE D.C. POWER 
SUPPLY OR FROM THE POWER OUTPUT TUBE SOCKET OF A RADIO RECEIVER, IN THE LATTER INSTANCE, 
THE PLATE PRONG POSITION OF THAT SOCKET WILL BE THE POSITIVE HIGH VOLTAGE LEAD, AND THE 
NEGATIVE RETURN OR GROUND WILL BE THE NEGATIVE LEAD. VOLTAGE TO BE APPLIED TO THE CON~ 
DENSER SHOULD NOT BE GREATER THAN ITS RATED VOLTAGE. 


PROCEDURE: 


i. MEASURE AND ADVUST TNE D.C. VOLTAGE OBTAINABLE FROM D.C. POWER SUPPLY. THEN 
SELECT THE PROPER NETER RANGE THAT WOULD INDICATE FULL SCALE DEFLECTION FOR THE 
VOLTAGE THERE AVAILABLE AND IN KEEPING WITH THE CONDENSER RATING. 


2. WtTH THE powER SUPPLY OFF, INSERT THE CONDENSER To BE TESTED IN SERIES WITH ONE 
OF THE TEST LEADS. 


3. Turn ON PowWER SUPPLY 
DENSER pic 


AN INSTAN 
OENSER Witt BE iW o THE 


ATE N 
aA) In tHe CASE OF A GOOD CONDENSER, THE NEEOLE POINTER WILL RECEDE To (or VERY 
CLOSE TO) THE ZERO VOLTAGE MARK. 


B) IF THE METER POINTER REMAINS NOTICEABLY ABOVE THE ZERO NARK, THEN. THIS IN- 


E BETER POINTER REA 
NED PRIMARILY, THEN 


° 


a 
— 


iNS AT THE *iNDOICATED VALUE OF T 
THE CONDENSER {S "SHORTED", 
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o) IF NO METER DEFLECTION 1S OBTAINEO, THEN THIS INDICATES THAT THE CONDENSER 15S 


"OPEN" OR THAT THE CAPACITY #8 TOO LOW IN VALUE TO INDICATE AN INSTANTANEOUS 
NOTICEABLE NETER DEFLECTION WHEN CHARGED. 


NOTE: AFTER THIS TEST 1S CONPLETED, ALWAYS FIRST DISENGAGE THE NEGATIVE TEST 
LEAD FROM CirRCUIT BEFORE TORNING OFF POWER SUPPLY TO PREVENT SLAMMING 
OF NEEDLE POINTER DUE TO DISCHARGE OF CONDENSER UNDER TEST. 


THIS METHOD OF USING A RELATIVELY HIGH D.C. POTENTIAL IN SERIES wiTH A D.C. VTVM to 
QUALITATIVELY CHECK PAPER CONDENSERS IS SUPERIOR TO A SIMPLE HIGH RANGE OHMMETER CHECK 
OVE TO THE FACT THAT THE HIGH POTENTIAL TENDS TO "SEARCH OUT" CONDENSER OFFECTS WHICH 
COULD CAUSE BREAKDOWN AT OPERATING POTENTIALS, THE LOW BATTERY VOLTAGE OF THE OHN- 
METER crRCUIT (1.5 votrs) tS INSUFFICIENT TO PERFORM THE "SEARCHEING” FUNCTION. 


GENERAL INFORMATION 


IN AN ENSTRUMENT MANUAL OF THIS NATURE, IT [S INADVISABLE TO ATTEMPT TO COVER TOO NUCH 

GROUND, OTHER THAN THE BASIC OPERATION OF THE FACILITIES AVAILABLE. IN PRACTICE, THERE 
1S HARDLY A LIMIT 10 THE NUMBER OF APPLICATIONS TO WHICH AN INSTRUMENT SUCH AS MooEeL 98 
MAY BE APPLIED, BOUNDED ONLY BY THE OPERATOR'S TECHNICAL TRAINING AND NECESSITIES. AC- 


CORODINGLY, fT 1S SUGGESTED THAT REFERENCE BE NABDE TO ONE OR NORE OF MANY TEXTS ANO TECHNI-~ 


OHMMETERS, ETC. SUCH ARTICLES PROVIDE DETAILED DATA AND CALCULATIONS (WHEN NECESSARY) FOR 


SUCH USEFUL MEASURENENT SIMPLIFICATIONS AS "GUARD" TERMINALS FOR INSULATION LEAKAGE TESTS; 
APPLICATION oF D.C.-V.T.V.M.'S TO PEAK AND R.M.S. RADIO FREQUENCY NEASUREMENTS, MICROAMMETER 


MEASUREMENTS, ETC. 


REGISTRATION CARD AND GUARANTEE CERTIFICATE ARE ENCLOSED WITH THIS INSTRUMENT. MaiL THE 


senetcresaTiogn CAPM AY ONCE Tue PRECISION one YEAR WARRANTY CAN EXTEND ONLY TO DULY RE- 
REWISI KAT IVAN VARY AF VNVe o Ck ee ee hd 3 or wa a 


GISTERED EQUIPMENT. ALWAYS GIVE MODEL AND SERIAL NUMBER WHEN WRITING FOR INFORNATION RELA~ 
TIVE TO THIS INSTRUMENT. 


Mopvet 98 Accessortes INCLUDED: 
1 = AC-DC VTVM ProBe AND CABLE. 
1 - Ser #227 Super FLEx, GENERAL PURPOSE TEST LEADS. 
1 - Evereaoy D-99 (or cquaL) 14 voLT BATTERY. 
ADDITIONAL ACCESSORIES AVAILABLE FOR THE MoveL 98: 
Sertes FV-8 Higu VoLTAGE MuLTIPLIER PROBE. 
Sertes RF-10A Hicu FREQUENCY PROBE. 


* * * * 


w 
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Aw Unoerstanotne of "TEST SET ACCURACY" 


THE OVERALL ACCURACY OF A TEST INSTRUMENT I£S USUALLY SPECIFIED AS THE ARITHMETIC 
SUN OF THE ENDIVIDUAL CONTRIBUTING CERCUIT COMPONENT TOLERANCES. THEREFORE, A 
+26 METER IN CONJUNCTION WITH A 41% MULTIPLIER PRODUCES AN INSTRUMENT OR TEST SET 
OF 43% OVERALL TOLERANCE OR ACCURACY. SHOULD A VACUUM TUBE BE ALSO INCLUDED [EN 


THE CERCUIT, THE OVERALL CIRCUIT TOLERANCE IS THEN THAT OF THE METER pLus MULTI- 


PLIFD etns vaca TUBE creer 
PLUS UBE 


ee Sd WAV VUNM fF SERVE T ew 


CHANCE SELECTION OF NETERS AND MULTIPLIERS CAN OCCASIONALLY PROVIDE COMBINATIONS 
WHICH MAY PRODUCE UNUSUALLY CLOSE OVERALL ACCURACY. THIS, HOWEVER, CANNOT BE 
SPECIFIED AS THE OVERALL TOLERANCE OF A PRODUCTION RUN, BECAUSE IT 1S JUST AS 
POSSIBLE FOR COMPONENT COMBINATIONS TO RUN IN A NON-CANCELLING DIRECTION. 


THE USUAL INTERPRETATION OF OVERALL ACCURACY, AS APPLIED TO ACTUAL METER SCALE~ 
PLATE READINGS !S "THE SPECIFIED OVERALL TOLERANCE, AS OF FULL SCALE." Tuts MEANS 
THAT IF A METER SCALE HAS 60 DIVISIONS, AND IF 43% OVERALL ACCURACY IS SPECIFIED, 
THEN THE METER POINTER MAY PERMISSIBLY READ PLUS OR NINUS I|,0 bIVISstoNs ( .03x60) 
OF TRUE VALUE, AT ANY POINT ON THE SCALE. 

IN TERNS OF A VOLTAGE RANGE, (INSTEAD OF JUST DIVISIONS), LET US ASSUNE A FULL 
SCALE VALUE OF 300 voLTS. £3% OF 300 voLTS Is #9 VOLTS. THEREFORE, WHEN READING 
oN A 300 VOLT RANGE THERE IS A PERMISSIBLE ERROR OF PLUS OR MINUS 9 voLTS. ON A 
GO VOLT RANGE, THE ALLOWABLE ERROR WOULD BE PLUS OR minUS I.8 voLTS, ETC. 


SUCH PERNISSIBLE DEVIATIONS MUST BE TAKEN INTO CONSIDERATION WHEN MAKING COMPARA- 
TIVE READINGS BETWEEN TWO OR MORE INSTRUMENTS. THE OVERALL POTENTIAL READING 


ERRORS ARE CUMULATIVE. Two UNITS, EACH OF £3% OVERALL ACCURACY, MAY REVEAL A TOTAL 
READING DIFFERENTIAL OF 6% AS COMPARED TO EACH OTHER. 


BECAUSE OF THE NON=LINEAR NATURE OF AN OHMMETER SCALE, TOLERANCE ON "OHMS SCALES 1S 
RELATED TO LINEAR SCALE LENGTH AND NOT TO ACTUAL RESISTANCE READINGS. THEREFORE, CON~ 
CERNING OHMMETER RANGES, IF THE INSTRUMENT OVERALL TOLERANCE 1S 43%, THE OHMMETER 
READING MAY VARY PLUS OR MINUS 3% OF THE TOTAL SCALE LENGTH, ON EITHER SIDE OF THE 


TRIP REE PeTAMAE ware 
RVG ROVEVGIABL OE VALVE o 


FaCTORS, SUCH AS TEMPERATURE, ALSO AFFECT OVERALL ACCURACY. THE NETER ARNATURE. BEENG 
COPPER-WOUND, 1S QUITE SUSCEPTIBLE TO RESISTANCE CHANGES WITH TEMPERATURE. iN THE 
"PRECISION" 98, THE METER "COPPER" IS SWANPED , TO MINIMIZE THIS SOURCE OF ERROR 
WHICH WOULD BE COMMON TO THE ENTIRE ENSTRUMENT CIRCUIT. 


Tue Mover 98 uses a 


se + Af emma hy AM DE 
Ur sen ACCURALT OR oo 


TOLERANCE OR BETTER. OVERALL DC INSTRUMENT ACCURACY 1S ACCORDINGLY MAINTAINED WITHIN 
+3%3; AC ACCURACY IS CLOSELY MAINTAINED WITHIN 25%. 


UGGED, OOUBLE-JEWELLED, DOUBLE-BRIDGE D'ARSONVAL Type PACE meTER 
TT. 


ER. ALL SHUNTS, CALISRATING RESISTORS AND MULTIPLIERS ARE 2!12 


THE FOREGOING 1S ONLY A BRIEF RESUME ON THE SUBJECT OF ENSTRUMENT ACCURACY. MORE DE- 
TAILED INFORMATION APPEARS IN MANY RADIO AND ELECTRICAL TEXTS AND JOURNALS, AS WELL AS 
IN “STANDARDS” LITERATURE PUBLISHED BY PROFESSIONAL ENGINEERING SOCIETIES SUCH as AIEE, 
ASA ano IRE. 


PRECISION APPARATUS COMPANY, INC. 
70-3! 84tH Street, 
GLENDALE 27, L.E., N.Y. 
U.S.A. 


FORM 08C-! 


| DECIBEL CHART 


avevuy 


VOLTAGE RATIOS BEYOND THE RANGE OF THE TABLES. 


Ratios less than those in tables: Multiply ratio by 10 Buccessively until the result can be 
found in the tebles. From the decibel value found from the table subtract +20Db for each 


time the multiple of 10 was used. 
Example:- Voltage Ratio of 0.02042 - find Db value:- 


202042 x 10 x 10 = 2. O42 from the table:- Voltage ratio of 2. O42 « 6.2 
6. 2Db - 20 Db - 20 Db «= -33.8 Db. 
Ratios greater than those in tables: Sear ratio by 10 successively until the result 
found in the tables. Engs the Db value found from the table add +20Db for each time the 


of 10 was used, 
Example:- Voltage Ratio of 407.4 - find Db value:- 
407.4 = 10 +10 = 4,074 from the table:- Voltage ratio of 4,074 - 12,2 
12.2 Db + 20 Db + 20 Db « 52.2 Db. 


NEG. POS, NEG. POS. | 
Voltage Power Voltage Power ij Voltage Power Voltage Power 
Ratio Ratio -Db+ Ratio Ratio | Ratio Ratio -DB+ Ratio Ratio | 
1.0000 1,0000 fe) 1.000 1,000 3162 = =,1000 10,0 3.162 10.000 
-9T72 - 9550 .2 1.023 1.047 | -3090 =,09550 Ss: 110.2 3.236 10.47 | 

9550 -9120 74 1.047 1.096 3020 .09120 10.4 3.311 10.96 
29333 .8710 .6 1.072 1.148 22951 .08710 10.6 3,388 §=11.48 
.9120 8318 8 1.096 1.202 ; 2 08318 10.8 3.467 12.02 
8913 2794S 1.0 1.122 1.259 2818 .07943 11.0 3.543 12.59 
.8710 27586 1.2 1.148 1.318 22754 = ,07586 11.2 3.631 13.18 
8511 67244 1.4 1.175 1.380 .2692 = 07244 11.4 3.715 13.80 
8318 6918 1.6 1.202 Le 445 .2630 =,06918 11.6 3.802 14,45 
8128 .6607 1.8 1.230 1.514 -2570 ,06607 11.8 3.890 15.14 | 
= 7943 -6310 2.0 1.259 1.585 +2512 06310 12.0 3.981 15.85 
«7762 6026 2.2 1.288 1,660 «2455 .06026 12.2 4.074 16.60 
-7586 05754 2d 1.318 1.738 +239 -05754 12.4 4.169 17.38 
o7413 0 5495 206 1634S 1820 2344 =.05495 12.6 4.266 18.20 
oT244 52 2.8 1.380 1.905 62291 8.05248 812.8 4,365 19.05 
»7079 25012 3.0 1.413 1.995 -2239 =,05012 13.0 4.467) 19.95 
6918 4786 3.2 1.445 2.089 2188 =.04786 813.2 4.571 20,89 
6761 4571 3.4 1.479 2.188 22138) =, O4571 13.4 ee 21,88 | 
- 6607 24365 3.6 1.514 2.291 2089 .04365 13.6 4.786 22.91 
26457 4169 3.8 1.549 2.399 22042 204169 =13.8 4,898 23.99 
-6310 - 3981 4.0 1.585 2.512 1995 .03981 14.0 5,012 25,12 
-6166 .3802 4.2 1.622 2.630 1950 .03802 14,2 5.129 26.30 
6026 23631 44 1.660 2.754 01905 =.03631 14,4 5.248 = 27.54 
- 5888 - 3467 4.6 1.698 2,884 1862 =.03467 = 14.6 5.370 28,84 
5754 «3311 4,8 1.738 3,020 -1820 = 03311) 14.8 5.495 30.20 
5623 «3162 5.0 1.778 3.162 -1778 = .03162—Ss-115.0 5.623 31.62 
~5495 23020 5.2 1.820 3.311 -173 0320 15.2 5.754 33.11 
.5370 . 2884 5.4 1,862 3.467 -1698 ,02884 15.4 5.888 34.67 
5248 22754 5.6 1.905 3.631 .1660 02754 15.6 6.026 36.31 
e51e9 225350 5.9 1.950 3,802 31620 02630 15.8 6.166 38.02 
.5012 22512 6.0 1.995 3,981 61585 =.02512—S «116.0 6.310 39.81 
- 4898 22399 6.2 2,042 4,169 »1549 = .02399 Ss «16,2 6.457 41.69 
~4786 22291 6.4 2.089 4 365 61514 = 02291 Ss «16.4 6.607 43.65 
4677 221 6.6 2.138 +272 | -1479~=Ss_ «02188 ~=s_: 116.16 6.761 45,71 | 
24571 22089 6.8 2.188 4.786 -1445 = =.02089 =: 16.8 6.918 47.86 
4467 21995 7.0 2.239 5.012 -1413--.01995 117.0 7.079 50.12 
24365 21905 7.2 2.291 5.248 -1380) = .01905.—s«117.2 7.244 8652.4 
4266 » 1820 7TH 2.544 5.495 e1349 = «01820 -17.4 7413 54.95 
o4169° 61738 766 24399 5754 01318 .01738 «17.6 7.586 57.5 
4074 -1660 7.8 2.455 6,026 12 .01660 17.8 7.762 60.2 
3981 «1585 8.0 2.512 6.310 21259 01585 = 18,0 7.943 63.10 
.3890 21514 8.2 2.570 6.607 -1230 =6©,01514 318.2 8.128 66.07 
- 3802 21445 8.4 2,630 6.918 21202) «= .01445 18.4 8.318 69.18 
03715 21380 8.6 2.692 7.244 1175 =.01380 = «118.6 8.511 72.44 
-3631 21318 8.8 2.754 7.586 21148) = .01318 =: 118.8 8.710 . 75.86 
-2548 = 61259 9.0 2.818 7.983 21122 0.01259. 19.0 968.913 79.43 
D467 .1202 9.2 2,884 87318 | 21096 =©,01202 «119.2 9.120 3.18 | 
- 3388 01148 9.4 2.951 8.710 -1072 = «.01148)Ss-19.4 9.333 87.10 
3311 ~1096 9.6 3,020 9.120 21047 =.01096 §=619.6 9.550 91.20 
~3236 -1047 9.8 3.090 9.550 1023 =.01047 «19.8 9.772 95.50 
1000 -91000 20.0 10.900 100.00 


S-6e-F ALG Aw VAN AG GINOSHO] 
SF 9c-b dV TPPOT-AG NAAT : eee 


WALA _ .- 
DLLVINBHOS 96 Tadow 34 


AN TTLZ FWANSD 
ONT 09 SAIWUVddY NOtSI93Yd - WAZT 
| Vv 


VINOE 
VWOZT 
VA009 


d-d¢ 
SWa¢ 


HOLIMS NOLIN (6 O19)! 4 ‘DaH 2 @ 
MS AOiDA1aS JONVY (ZtOLT): ‘ya-¢ VN® 
LIM! - ay = : 
Lagay 3-3 Si93N SNHO |? 72 _  DaWLY 
yaLaW wrOQOZ|T SWHOE 2 2 3d0dd SHOWA 
dWWT NO 
aw LOMd LYN 2 2 d-d@ +54 
SNV 
e 2 SWAG 
— ee ‘Da+% 
| ansad psy 20-8 
—— SWHO@® = 380%d SH 
—————— z 
sich “ory 
‘DAW Xa eww 
6za MOOTXY@—WWM-4 GT! 


= 


MOTXY ©] oT 
929 sir e-WWW] L Te 
00TXY @—WW OT 
Aooee-—,5  TXUO-WWW nt 


vA 


ar 


A00ZT @- 


[qty 
2 
re fta 
Uy 7 . 
Eo AST LZY AZ @- a 
rs re 
LOVZI " fver mul dd @ @A9 we z avn 
ns vee i 
5 Wa Sart . gone 
XJ # 
Hova so —Od-d 
@sa Wasa 
Tenpay owaz = otlh ~eswe 


Hovis wo Nse ls 
—O@ 20+ 

—@D d- SWHO 
-WALA 


Zé 


> 


dd 
AOOG! VIN 


@Aost| tH” aH v 


ed 
4 
> 
- 


HO 
e SLOADG 1 
oz 


00000900000000000 J | 
+; > P 
vt 


IV) Y3LIW HOVs 
ISnray SNHO7 OSE 


p Not 


c doe 
az SN) wt y 
Lig anes ¢ z Z 


NOMWOIAIDadS Wd . (vs 


V90T'ON DMG] 


‘Dd+2 


AeT 


Dd+e oe 
‘Ja-2 oe 

+ f SWHOe? se 
$7. | --222 —>o- 


SIV9 4 (Z)S (SA (ZS; 


